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THERAPE UTIC METHOD 

■r.- , on >s directed to t,ew thetapeuttc use. which involve the stnnulat.ott of 

Thts „venttot, s ^ c ^^^^^^ 

*m Tits «h J st^uiate chottdroc^e proUTeratton at>d .h.ch 

i: . - ca... a^d.. ca... 

mediated bone growth. 



BACKGROUND 



. r -.a 37 amino acid pept.de cosecreted^athinsulHX from the beta cells of the 

Ldemy of sciences, USA 84, 8628 (1987) and .s the subject of European Patent 
289287. Amylin has the foUowing peptide sequence; 



Lys-Cys-Asn-Thr-Ala-Thr-Cys-Ala-Thr-Gln- 
5 10 



r-Leu-Ala-Asn-Phe-Leu-Val-His-Ser-Ser- 

11 



Arg-I 

15 20 



Asn-Asn-Phe-Gly-Ala-Ile-Leu-Ser-Ser-Thr- 
25 20 



Asn-Val-Gly-Ser-Asn-Thr-Tyr 



.he native »oiecn. cotitain. a .suiphtde hHd.e he^een the 
shown at portions 2 and 7 in the pritnary structure, ts aintdated at tts 
30 terminus, and is formed as a propeptide. 

European Patent 289287 reports a number of biolo^cal effects .nCudMg 
Lalcetnent of hepatic glucose output, increased production of Uctate frotn 
skeletal muscle and reduced action of insuhn in skeletal muscle. 
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..„.,.Ca.yUn.oanu,..>.onoros.o.3 .o..^ ^^^^^^ 
WO 96/02269 as stunula.^g bone g.owxh through 
proliferation. 

therefore be termed a related pepude Muff, ^ ^ ^ separate 
; „.ated pepUde, adrer.o.ed.B. T .T^r ; . 33.7-20 ,.995,,^ 

teceptors and overlapping biological ~ a disulphide bond and are 

Both peptides have an NH, terrou.ai nng created by 
3^idated at their COOH terminals. 

, aarenomedumn is also reported to have a range of activities. It^s a 
;0 Like amylm, adrenomeou ,„,unent ot bone disorders. This is 

potent vasodilator. U also has value . ™ M «.o 

ptimaruy through an ability to stunulate osetob^t J^^^^ 

. , t »t Adrenomeduliin is a poteriL 
^din..o(Com.sh,...eta^ Adren ^^^^^^ 36:E1 U3-EU20, 

activity in ^tro and ^n v^vo. Am. J. Physto 
25 (1997)). 

However, to date, there has been no report of either ^ ^ ^C:: 

--nd::re:rrr— n^L chon.^^^ 

that both of these pepudes a^e ^ ^^^^ ^3 

underUes the appUcant's invenuon. 
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SUMMARY OF THE INVENTION 



Has a number of aspects. In a first aspect, the mvent.on provides a 
'":::r:eat:a pat.ent to st^ulate Con^oc^.e p.oHe.at.n . .^o ..cn 
3 J .^as.. t. act.. concent.at.n o. a.... s.. 



patient. 



20 



. „n.ct provides a method of treat^g a panent to stimulate chondrocyte 
rrrlti rwh-ch co.prt.es the. 

t-eof . an atnourtt e.ecUve to st^utate chottdrocyte proHeratton. 

another emhod^ent. the ^venfon pro.des a method of treats, a parent . 
.Ululate chondrocyte proUferatlon in „.o which comprtses the step of m=reas.n„ 
,he active concentration of adrenomedullin within said pattent. 

,„ . further emhod^-, the .ventton pro.des a method of ^'^^J^ ^ 

■ , , hondrocyte proliferation in vVo which cotnprtses the step 
IZriUrr^rpatLt adrenomed^U. or an an.o. thereof tn an amount 
effective to stimule chondrocyte prohferation. 

in stiil a further aspect, the htvention provides a method of treating a pat^- 
.tunuiate chondrocyte proUferation t,„o whtch comprises the ^^^'^^ 
.he receptor locaiised on chondrocytes of sard pattent to whtch amyltn and/o 
adrenomedullin bind. 

" Most preferably, the method involves acttvation of the adrenomeduUin receptor. 

. „ i„ each of the above methods the stimulation of chondrocyte 
::o';:rr:s:r a method .f treattn. a pattent to sttntulate cart.a.e .owth 
30 and/ or repair or to stimulate bone growth. 

.he inventton aiso provtdes a method of stimulattng chondrocyte 
.tro whtch comprises adm^stering an amount of atnyltn, 11 
analog of either amyUn or adrenomeduUtn to said chondrocytes whtch ts effecf.e ,n 
35 inducing chondrocyte proliferation. 
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Other aspects include; 

for effectmg chondrocjTe pLuferation, 

use or a.=.o.ed4 "r ^ ^^-^^ » ' 

^ecucament for effectmg ckondrocyte probferauon; 

H se of a U-and whicl bmds ro ax,d acuvates the receptor <o which 
the use ot a u^^ii =,rlrenomeduUin 



^0 15 



20 



vUn ar,d/or aare„„^ =dumx. b^ds (preferably the adrenotneduUto 
Z^or^t the preparaf rt of a .ne.ca.ent for effect.. chondroc.e 
proliferation; 

... „3e of art a^yUn aLortUt in the preparatton of a .nedtca^ent for 
effecting chondrocyte proliferation; 

use of an adreno.eluin agonist in the preparation of a »edrca»ent 
for effecting chondrocyte proliferation-, 

use of amyUn-l.-S, tn the preparatton of a ntedrca^ent for effectmg 
Chondrocyte proliferatio a; and 

use of adrenon.ed,.ll^-,.7-Sa, . the preparation of a .ed.ca.ent for 
effecting chondrocyte proliferation. 



DESCRIPTION OF THE DRAWISGS 

, ■ vention is broadly as defined above. However, it wBl be appreciated 
The present .nvent^ s y ^^^^^ ^^^^^^^ , 

^ T "rierrch are .ore particularly descnbed below and .ustrated 
includes embodiments wmc ,„h«s the information shown m 

by the experimental data presented. Thxs data mcludes the mf 
the accompanying drawings in which: 
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1 =hows a,e effects of da^y system.c ad..iniscrac.on of a^yun fo. 4 weeks or, 
plate w.d.K » .he ..,ae of n„r»af adult .ale o.ce^ n = 20 .n eac. g.oup. , 
s,gniCcai,tly different from control. P - 0.0002; 

Pl^re 2 shows the effects of dafly systetfrc adr.».stration of ar.y,^ for 4 wee.s on 
Jne length m the trbtae of normal adult .ale mice, n = 20 . each group. , 
sigiuflcantly different from control, P - 0.004; 

p.gure 3 shows the effect of the an.yUn fragment (amyUn (l-S,, on eprphyseal growth 
plaie width; and 

prgure 4 shows the effect of the adrenomeduUm fragment (adm 27-52, on epiphyseal 

growth plate width. 

DESCKIPTION OF THE INVENTION 

AS broadly defined above, the present — n relates primary to methods for 
stimulatmg chondrocyte proliferation. The Uiventron therefore has ut.ty ut an 
aZc^on Where sU^uiation of chondrocyte proHferation or growth ts .ewed as 
desirable, mcluding for example cartUage growth and bone growth. 

The applicants have found that chondrocyte proUferatron is able to be effected usr^g 
a nulber of related approaches. . first such approach ts through a focus upon 
amylin. The apphcants have found that increasuig the eflective concentrau n o 
amylin withm a patient able to interact with the patents chondrocytes has the 
effect of stimulating chondrocyte proliferation. 

^yUn for use in accordance with this approach can be obtained W any 
convenient commercial source (such as Bachem CaHomia, — J^^^ 
Alternatively, amylin can be synthesised, using the procedure as described by way 
of example in EP 408284. 

The amyUn u.ed can be homologous or heterologous to the pauent to be treated. 

For example, amylin from humans and other mammals eg. rat, monkey, dog, cat, 

■ „i. hamster degus, rabbit and hare can be used. The structure of 
15 mouse, guinea pig, namstci, vAcg 
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■ ...e,^o.spepr.s.epon.a.S— -.1^'^' ■ 
S Cooper which >s incorporated hcrem by refcrence. 

e„r.v the effective co.cer.trat.o of a=.yUn wM be tacreased through 
Most co„.=nret,t.>. the ^ 

direct airt-r^tstrattot, usmg ^^^^^^^^ 
.3 cleaved withu> the body to reiease a^ylm). U s „f 

,„ exclude iitcreasmg amylin concentration throu^n a 
^..ntton to e.c^^ ^^^^ ^^^^^^ ^ ^^^^ ^ ,,„,„..on 

eUher ^ antagonists (substances 

or activity of amylui witnrn ^^^^ 
„h.ch btnd a^yUn or other^se prevent or reduc^ - J^^^^^ 
body These latter compounds exert an md^ect 
concentrations rhrough the removal of an inhibitory tnechanrsm. 

K ssibility IS administration of a replicable vehicle encoding amylin to the 
" It!! Le (Which may be a modiTted ceU Une or v,r.s which expresses 

■ CI M patient, could have appUcation . .creasmg the concentration 
anxylin within the patient for a prolonged penod. 

, . Wated that amylin analogs can be employed in this invention. As 

.3 also — P^^;^^^^^ ^ ^^^^ , _ant of another protein through 

0 used herein "analog" means p ^^^^^ 
insertion, deletion or substitution of one or more amino 
least substantial functional equivalency. 

. • actional equivalent of another protein for a specific funcuon if the 
A protein is a functional equi ^^^^ 
• 1 . .r^tein is immunologically cross-reacuve with, and has 
25 equivalent protein is uu . equivalent can be, for 

iiv the same function as, the original proteui. Itie eq 
substanaally the same lui another protem or 

1 fr.^ent of the protein, a fusion of the protem with another p 
example, a fr gment f ^^^^^^ ^^^^ , .3 

^^;i : — 1- acid in a sequence with equivalent amino acids using 
possible to ubsutu e eld to be equivalent are: 

30 conventional techniques. »jru"H 

(a) Ala,Ser,Thr,Pro.Gly; 

(b) Asn, Asp, Glu, Gin; 

(c) His, Arg, Lys; 

35 (d) Met. Leu, He, Val; and 
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(e) Phe, Tyr. Trp. 

,„ .he case of a^vUn. .he prefe^ed analogs a.e frag^en.s of *e pro.e.^ .n 
:^r;: L.vl. ca„ . „sea . or a..o aCs . .o 

of the amylin sequence). 

P.„c.o„. e,u,va.e„., or analogs ca. also .e ,eaa., s„eene. fo. .er^^ence .0 
le abO^^y or ,he analog to .o.. b.d . and ac.va.e .he app.opna.e .eoepco. 

,n add^uon .o <he abo.e approach, wMch focuses upon a^y^ and Us an^o.s .He 
Hes a further approach to chondrocyte proUierauon, This second 
upt aJe— . The appUcants have found that, . an 
approach has a 10CU3 P . ,v,, effective concentration of 

• , . ^cr^npr to amylin, increasing the etlective 
mirrLn . ..L ... ..eract .th the chondrocytes . tha. 
5 patient stimulates chondrocyte proliferahon. 

in this approach, adrenomedullin can be obtained from any convenient 
IZcral as is the case «tth amyUn, synthestse. us^^^^^^ 

^„„n in the art. Such techniques include those described hereinafter. 

- ..a.,itis.ostcon.entent.attheeffecti.eco— . 
utcreased through d^ect adtauustrauon usmg either adren 
adrenomeduliin pro-di^g. However, adrenotnedulltn agonists or nlhibit 
adrenomeduffin antagonists are not excluded. 

" ^ With amylin, adrenomeduUin can also be administered in the form of a replicable 
encoding adrenomedu^ to the pauent for release of adrenomedullin over 
prolonged period. 

30 ^drencmedunin analogs can also be employed, .or tlus pt^ose. the te^ -^.o, 
has the equivalent mean^g of that ^ven above for ^ 
adrenomedumn, a particularly preferred analog is adrenomedullm ,27 52, 
fragment consist^g of am^o acids 27-52 of the adrenomedullm sequence,. 

3S The mvention stOl further provides a th.d approach to chondrocyte p— . 
This further approach focuses upon the receptors on chondrocytes to which amylm 
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and adre^omedulta ba.d and upon effectmg chondrocvt= proUferat.on through use . 
of any ligand which both binds to and activates these receptors. 

,t will be appreciated .hat amyUn, analogs of atnyUn, adrenotnedumn and analogs of 
adxenomeduUin are all Ugands wh.ch ach.eve thts Indeed, the use o, tnese 
substances as acttve agents represents a preferred aspect of the tnvent.oh. 
However, tt should be apprectated that thts approach has not restricted the use o. 
amvlin adrenotneduIUn and thetr analogs but also extends to any Egana wh-.ch 
fuHils the luncttonal requ^etnent of both btnding to and activatmg |stin.ulat»g, tne 
a^yfc or adrenotnedulbn receptors. Such additional Egands are, for exan^p.e 
believed to mclude peptides such a. calcton^n gene related peptide (Muff, R., « ai 
Calctonm, calcitonin gene-related peptide, adreno^edulBn and amyUn: hooologous 
peptides, separate receptors and overlapping biological actions. Bur. J. En^.cnnai 
133:17-20 (1995)). 

A specmc feature of thU approach is ,0 employ Ugands which bind to and activate 
the adrenotneduUin receptor. This receptor was described in, for example, kapas, 
S e. al Cloning and expression of cDNA encoding a rat adrenomedullin receptor. 
J.' Biol Chem. 270:25344-25347 (1995). It is further described in Montuenga, L. M., 
« al Expression of adrenon^edullin and its receptor during embryogenests suggests 
autocrine or paracrine modes of action. Endocrinologv 138:440-45. |1997)). 

Addittonal stintulatoty Ugands can therefore, for exanaple, be identified by a 
screenmg protocol employing at least the Ugand binding doman, of the 
adrenomedullin receptor. This screening method can, for example, ut^Ese the 
expression of the adrenomedullin receptor in Xenopus oocytes ustng standard 
recombu.ant DNA methods and measurement of the adrenomedullin receptor- 
mediated signal transduction evoked by novel stimulatory Ugands. 

For therapeutic appUcation, the acttve compound (amylin, adrenomedullin, analog 
or Ugand, win be fot^ula.ed as a medicament. The details of the formulauon w^ 
ultimately depend upon the active compound itself and upon the route of 
administration chosen. It will however be usual for the medicament to mclude 
combination of the active compound with a suitable carrrer, vehicle or diluent. 
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wai also be .ct,v= .compound and ad^W.trat.on rou.e dependent . 
Dosage rates w,iU aiso u to be administered by 

However, by way of example, Che dosa.e of aeuve compound o 
^jecuon wm be ^ *e .ange of O.Ol-.OO .g/.g of ooay we.,he. 

pnncple a.= most bkely ,H„a™es be excluded. The acuve compound 

which are suitable for comomattort therap.es ^^^^^ 
car, be adr^ixustered together wtth any other therapeutrc agertt. «cl 
agent which has an effect on chondrocyte proliferatton, 

, . ^ ,s vartous aspects. .-01 now he mustrated by the experimental 

The invention, m its van r 5™rimems are non- 

section which follows. It wm however be appreciated that P 

limiimg. 
15 EXPERIMENTAL 
METHODS 

"irrco^t^etibialplateausand 

isolated as previously described (Connecuve Tissue ^'J^^^^ ^ 
Bri^ay, the Chondrocytes were obtairied by pron^e and c^^^^^^^^^^^ 

Ho urprp centrifuged, washed and resuspenuc 

culture aas.. The ceUs were incubated under 
25 being cultured in 7o cm us ^^^^ 

CO.and,S..airat37«C. 7 J^^f ^Ld resuspended . 

..were subculture. ' ^ ^in ..-well p.ates ,0,S ml ceU 

.esh medium, then ^'^^^^ ..,.s ,ceU counts and 

suspension per weU. le. 1-4 x lu ecu / i changed to 

t on^ were performed. Subconfluent population were cn g 
30 thymidine incorporation) were penorm experimental 
^th 0 1% bovine serum albumin plus tne exp 
serum-free medium with 0.1 b ^^^^^^ 

compounds. Cell numbers were analysed at 24 ^^^J ^^^J 

or vehicle. The ceU numbers were determined usuig a h .ocyt 

.^H ner weU [m]- thymidine incorporation was a 
Results were expressed per weu. i i 

u uc urith l3Hl-thvmidine (luCi/well) two hours before the en 
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H . contamm-^ cold thvxnxdxne followed by the addxaon of 10.. . 
the ceUs med.a contamm. . ethanol: ether (3: 1) and 

..eholo.oacet. a.d. The p.e.p.ate .as ..s e w ^ ^ 

wens defecated at .oo.te.pe.at..e. Th^^res.ue ^^^^^^^ 

a. SS^C for 30 ...s. r.eutra.sed wun 1 M HCl, ^ ^^^^^ 

. ■ >. Results were expressed as dpm per weU. For both ce 
radioactmtv. Results r . at least 4 different times 

,Hy..dine .,corporauon, each =.p=n.>en. wa. perfo^ed 
usmg exper^en^al groups cons.3.mg of at least 6 ^eUs. 

,. .<=v«s 3-aimension.l cM culture i» alginate beads 
(b| Chondrocytes J Culture ana 

^ cultures were estabUshed as descnbed by Guo, 
M.u.a,e bead cuUu s ^^^^ ^^^^^^^ ^ ^^^^^^ ^^^^^ 

,„„b -™ ;s - ^ ^^^^ „ . solubot, 

Tissue Researrf. 19.277 ( ^^^^^ ^^^^^^^ ^ ,^„3,^ 

of 1.25% (Wt/vol) algmate m HEPES (20 mU H ^ 

of..l0.ceus/.l> -°'-~: ;^=7L;lso,ut.on. Mter 

. ,,,.uge r^eedle ^ a drop»ise .anrter «to .0 »1 f 0. 1 M ^ ^^^^ 

elation the beads were aUowed to further poiy" 
instantaneous gelation. .equentiaBy, tw.ee 

solution 110 ..ns, rooM temperature,, ^'^^ ^„ 
,0.1SMNaC.andtw.ceinDulbe=co..odrfiedE les ^^^^ J 

washu^g procedure, the beads were placed .^corbtc 
^ f ^ ^tv, 1ml 10% fetal calf serum (FCS) SMW wim ^t^o/ 
0 beads/well, and fed wtth 1ml 10 /. ,„„3phere of 5% CO. 

acid. The cultures were maintained a. 37=C ui a hum ^^^^^^^ 
in air. The medium was changed every second day day ^ 
peptide or vehicle was added C=U numbers were analysed a y 

K H= ,o 50 mM ethylenediaminetetraaceuc acid (EDTAl lor app 
algmate beads to 50 mM y haemocytometer chamber. 

„ . , ^7-C Counting was performed in a j 

25 10 minutes at 37 C. » ^ ..i^.^^.thymidine incoiporation (3H-thymidmel 

Results were expressed per weU. Trttiated thymid^ ^^^^^^ 
„as assessed by pulsing the beads with ^H-thymi^c '^^^^^^^l, 3 of 

the end of experimental — "were washed twtce with 

------r:— g Pir l L^ended .d counted for 

30 distilled water by centnfugmg. 



radioactivity. 



,c, MVi^ Study: Experimental Design , ^.^.er. 40 and 50 days 

^ «f 90 sexually mature male Swiss mice aged between 

Two groups of 20 sexuauy ,50 uU in the loose 

. • u a 95 32<r were given daily subcutaneous injections (50 ul) m 
" ra:rni:!:^=nec.lrSdays,wee.over.consecut.vewee.s.Thetrea^^^ 
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• ^ r.r -^no u^/k'/ injection and the control 
io-i^rted with peptide at a aose of 3UU u^/K^/uy 

" : ;!cle Ua aa *.o...ou. *e expen.=n. Each a^^al's 

.ola ale e.^... ana end of .he expen^en. One dav af.».e 
; weight was recoraea at tne „ ,„,^^i„„ They studv had the 

last injectton, atutnals were sacrificed by cervical d^slocauon. They . 
approval of the local instituuonal review board^ 

-K „ dissected free of aahererit ussue^ Tibial lengths were recorded by 

e I r-tween the prox^al e,phys.s and t.e drstal t.b.o.Hb.lar 
0 — ; -^^^^^^^.^ p.^atic Caltpers, Mit.toyo, .apan,. 

,„nct.o„ us. an e^ ,,„.p,.....fiered formalin for 24 hours and then 

Bones P'^^^ series of ethanol solutions and embedded, undecalc.led, u. 

aehydrated u. a gr ded Tibiae were secttoned long.tudinally through the frontal 

T - a crl we^ cut cross-secuonally at the base of the panetal bone. All 
IS plane and =~ " ^ ^^^^ ^ 

sections were 4 um thmk ^^^^ 
ca^bide Un.e ,Micro.tnife ^--^ ^ ,,^.,3 rri-chro.= 

t Cp^ — e .Olyn-pus Opncal Co Ud, 

and examined using an y t- ^alyzer 
l.nan1 which was attached to an Osteomeasure Ima^e 
20 Tokyo, Japan) wnn-w 

(Osteometries Inc. Atlanta. GA). 

.b. htstomorpho^etrtc analyses were tnade ^^-^f^^l-T^. 

T Z reticresrrrrltr si eve:, spaced .ong 
25 Epiphyseal growth plate tincKn 

its length. All measurements were made by one operator 
treatment group of each bone. 
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""""^ as sourced from Bachem Califonua, Torrance, CA, USA. Lyophmsed 
Rat amyta was sourced Methytaethacrvlate was 

material was dissolved in water prtor to admuustraaon. Methy 
purchased from Acros Organics N.V., Oeel, Belgium. 

.at amyl..,l-S, used ut thrs study was a COOH-termUtal ^ 
methylbe„«ami„= resut by standard soUd-phase ^-^^ _ 
hydrogen auoride deprotection and Cleavage from the res„. Amyhn ,1 1 
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.,.d c..o.a.o.apW ,.P HPCC,. S.^c.u.es we. con.^e ^a.. w _ 
laser desorpuon .on.a.on ,^e-of-mghc .ass specrometry ,M.UD.-TOr s ^ 
Ide. O20« A, Hew.n Packard C. USA, a.d a.»o ac.d analys.s of ac.d 
hydrolysaies %«/.4929%%. 

Hu^an adreno^eduUin a.d Us fragment were sy„th=s.=d on 
r«dry>a..e .s. us.s standard soHd-pWase p..du.s, and a_ 
^.h hvdrogen nuoride/anUo.e. Sequences contaan^g a d^sumde bnoge 
Tolled W n.aUon w,.^ m ^C. aceuc a«d/wa.r solu.ons, C..de »a:an. 
1= p Jed by g. e.a.on on Sepbadex columns . SC.. ace.. J 
g.ad.en. =>uti„n on CIS silica using ace.on.Hle/0.:% .nfluoroace.c acd e^an • 
„on.„genei.y of final pep.des was assessed by ^ layer ~o^apby 
^aly^c^a HPLC, an.ino ac.d analysis and „a.nx-ass.sted laser-desorp.on 
ionization mass spectroscopy. Purities were usually .98o/c. 

roTce'ineacban^altbese values ba.e been a,eraged to produceas^ge^^^^^ 

eacb an^al belore .r.er analyse .be ^^^^ ^ 

evaluated using Student's t tests for unpaged data These P 
specified a poon, so adjustment of a(O.OS) was not necessa^. 



RESULTS 



Amvlii 



4a) Chondrocyte CeU Cultures 

Utylin innuenced chondrocyte proUTerat^on, increastng ceU numbers from 4. 
0/3 ,.10, (mean . sem, tn control ceUs to 5.11 . 0.21 (xlO, .n those ceUs 
incubated with amylin ,p=0.01, as well as ^creasing thymrdme incorporatron 
La synthesis, from 2072S . ,97 dpm m control ceUs to 2S,3. . 1203 dpm m 
amylin-treated cells. 
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^yun a.a^ ^«uenc=d chondrocyte p.oUf=«u . ^ ^^^^ 

S.5a.0.16,x.0,,.ean.se.,.co„.o eu .0 6^ ^^^^^^^^ ^^^^^^^ 

„.„.„cd a.,.. .>o--, :__„>„n3.«s.-.« 

„.on>orauon (>=. DNA synthes.s, from 113= . SO op 
.p„^amyUn.u=at.d ecus ,p<0 001,. 

,c) /nVi«.St«ay wreasin. its width from 0.083 ± 0.005 

Uun ...luenced the tiW .o».h pUte^ ^ ^^^^^ 

, ^ ,.ea. . sem> . 7— ;:: .e t..ae was also .creased from 
,p . 0.0002, (F.^re 1,. The ot^ . ^ „ 3,^3as injected wtth 

11.31 i 0.07 m» in control =nm.als to 11.67 - 
^ylin (P-0.004, (Figure 2). 

^5 Amylinl-S H .hondrocyte proliferation, increasing ceU numbers 

A»yUn-(l-8) also influenced chondrocyt^P ^^^^^^ ^ 

Lm 3.23 . 0.U ,X10, .mean . ^ well as increasing thy.ian.= 

.eUs incuhated with 3.yUn-,l-S, ^^-^^ ^ ^„ ,,,32 .28 

incorporation |DNA syntheses, from 268o9 - 
,„ ,^dp=.-namyEn.,l-8, treated cells ,p = 0.02,. 
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Adrenomedullin .niiferation increasing ceU numbers 

Ad..nom.dani»-P7-S21 „„wth plate width from 0.094 mm t 

^drenomedumn-p7.S2, increased the ^o ^ ,^,„„„.aullin-,27. 

0.003 (mean . sem, in control annnals to 0. 1 1 mm 



52, (p=0.0031. See Figure 4 
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chondrocyte proU£e.atio„/=.xtdag. g.o«h/bonc 
.heamyBn/adrenomeduUin receptor. 

raphes to chondrocyte 
.he present ^.ention thereCore provides new appr^^ 
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proliferauon. These m of the 
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suffering from a cartuao 
inflammatory or other disease. 
95 . m the stimulation of bone 
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35 damaged cartilage. 
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' -,1 ^ in rhe art that the above description 
U be appreca^d by *os= persons s^ed . Che ^ ^^^^^^^^ 
.3 provded by way of example only and tha, numerous chan 
be^ade whUe s.Ol be.g wUh. .he scope of .he u,venucn as ce,.e . 
appended claims. 



